Effects of serotonin on induced epileptiform activity in CA1 pyramidal neurons of genetically epilepsy prone rats.
The seizure susceptibility in genetically epilepsy prone rats (GEPRs) is reported to be caused by abnormalities in several neurotransmitter systems including the serotonergic system. Among the reported abnormalities is a decrease in brain serotonin content. Therefore, we examined the effects of exogenous serotonin on brain slices from the severe seizure strain of GEPRs (GEPR-9s). We employed conventional electrophysiological techniques to record from CA1 pyramidal neurons of hippocampi of GEPR-9s. The membrane resting potential and input resistance of the GEPR-9 CA1 pyramidal neurons were not different from those of the Sprague-Dawley rats. Serotonin (20 microM) inhibited the directly and synaptically evoked action potentials in GEPR-9 CA1 neurons, as it did in the Sprague Dawley neurons, but only in some and not all of the neurons tested (blocked the directly evoked potentials in 57% and synaptically evoked potentials in 33.3% of the total neurons). This inhibition was also accompanied by hyperpolarization and reduction of membrane input resistance. In the bicuculline-treated brain slices of the GEPR-9, serotonin inhibited the epileptiform bursts causing concurrent hyperpolarization and reduction in membrane input resistance. The effects of the selective serotonin 5-HT1A receptor agonist, 8-OH-DPAT (20 microM) on GEPR-9 pyramidal CA1 neurons were similar to those of serotonin, except the magnitude of hyperpolarization and reduction of membrane input resistance were less than those produced by serotonin. We conclude that the apparent decrease in sensitivity of the GEPR-9 CA1 pyramidal neurons to serotonin may represent a deficiency of serotonin 5-HT1A receptor.